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Sistem penuaian air hujan (RWH) merujuk kepada pengumpulan dan 
penyimpanan air hujan untuk kegunaan yang boleh diminum dan tidak boleh diminum. 
Kajian ini menjalankan penilaian kualiti sistem penuaian air hujan di Universiti Malaysia 
Pahang, Gambang, daerah kecil Pahang bagi kedua-dua ciri fizikokimia dan mikrobiologi 
untuk memperlihatkan potensi penuaian air hujan domestik untuk digunakan sebagai 
sumber air minum alternatif di kawasan luar bandar. Sampel air hujan dikumpulkan dari 
sistem penuaian air hujan (WASRA), Sistem Air untuk Kawasan Pedalaman secara 
mingguan selama tiga selang waktu atau yang dikenali sebagai musim monsun tenggara 
(pra monsun, monsun dan pasca monsun) dari bulan Ogos hingga akhir bulan Februari 
untuk memeriksa kesan variasi perubahan bermusim terhadap kualiti sistem penuaian air 
hujan dan membandingkannya dengan Kualiti Standard Air Minum Malaysia dan 
piawaian kualiti air Pertubuhan Kesihatan Sedunia. Parameter-parameter fisiokimia yang 
diukur semasa tempoh kajian adalah suhu, pH, alkali, kekeruhan, kekonduksian elektrik 
(EC), kemasinan, jumlah pepejal terampai (TSS), jumlah pepejal terlarut (TDS), oksigen 
terlarut (DO), ammonia nitrogen (NHɜ-N), klorida (Cl), zink (Zn), kekerasan seperti 
magnesium (Mg) dan kalsium (Ca). Keputusan menunjukkan bahawa kebanyakan 
parameter fisiokimia berbeza-beza semasa variasi monsun bermusim dengan nilai pH 
berbeza dari 5.95- 6.57 mg/L semasa musim pra monsun dan musim monsun. Nilai alkali 
didapati berbeza dari 10.77- 12.12 mg/L, manakala nilai kemasinan tidak terjejas oleh 
perubahan bermusim. Nilai TDS bervariasi dari 45.26-47.01 mg/L. Nilai TSS terendah 
adalah pada pasca monsun 0.92 mg/L manakala nilai tertinggi adalah pada musim 
monsun 1.05 mg/L. DO adalah 7.11 mg/L dalam pra monsun, 7.29 mg/L semasa monsun 
dan 7.53 mg/L semasa pasca monsun. Cl berbeza daripada maksimum 0.3mg/L semasa 
pra-monsun dan 0.07mg/L semasa monsun manakala nilai terendah adalah semasa pasca 
monsun (0.06 mg/L). Nilai Zn bervariasi dari 0.05-0.06 mg/L. Nilai NHɜ-N adalah 
tertinggi (0.13 mg/L) semasa pasca monsun manakala terendah semasa monsun (0.03 
mg/L) dan 0.12 mg/L semasa pra monsun. Nilai purata magnesium bervariasi dari 0.44- 
1.03 mg/L manakala kalsium mempunyai nilai tertinggi semasa pra-monsun (1.02 mg/L) 
dan terendah semasa pasca monsun (0.57 mg/L). Nilai P adalah di bawah 0.05 dan ini 
menunjukkan kesan variasi ketara musim tengkujuh pada parameter fizikokimia. Kualiti 
air hujan mikrobiologi dinilai semasa perubahan bermusim bagi kedua-dua bakteria 
terkenal iaitu Escherichia coli (E. coli) dan jumlah coliform kerana hasilnya menunjukkan 
perubahan ketara dalam kualiti air mikrobiologi semasa perubahan bermusim dan julat 
jumlah coliform adalah 35.8- 616 MPN / 100 mL manakala E. coli adalah 0-16.3 MPN / 
100 mL. Secara keseluruhannya, parameter-parameter fizikokimia hasil sampel air hujan 
adalah dalam Standard Kualiti Air Minum Malaysia dan Pertubuhan Kesihatan Sedunia 
untuk spesifikasi air minum. Walau bagaimanapun, hasil parameter analisis mikrobiologi 
menunjukkan bahawa bilangan bakteria penunjuk yang terdapat dalam sampel air hujan 
melebihi piawaian kualiti air minuman tertentu dan sampel air hujan dicemari dengan 
kedua-dua bakteria E. coli dan jumlah coliform. Rawatan digunakan bagi menghilangkan 
pencemaran bakteria daripada sistem penuaian air dengan dos yang berbeza dan masa 
hubungan tertentu untuk mendapatkan dos yang dijalankan 4.0 mg/L yang mematuhi 
batasan bakteria yang berkesan dan untuk melaksanakan konsepsi air hujan yang dituai 
sebagai sumber alternatif untuk kegunaan domestik. 
iv 
ABSTRACT 
Rainwater harvesting system (RWH) refers to the collection and storage of 
rainwater for potable and non-potable use. This study carried out the quality assessment 
of rainwater harvesting system in Universiti Malaysia Pahang, Gambang, a small district 
of Pahang state for both physicochemical and microbiological characteristics to address 
the potential use of harvested rainwater as an alternative drinking water supply in rural 
areas. Rainwater samples were collected from rainwater harvesting system (WASRA), 
Water System for Rural Area on a weekly basis during three time intervals or which 
known as southeast monsoon season (pre-monsoon, monsoon and post monsoon), starting 
from end of August until end of February to check the effect of variation of monsoon 
seasonal changes on rainwater harvesting system quality and comparing it to Malaysian 
Drinking Water Quality Standards and World Health Organization water quality 
standards. Physicochemical parameters were measured during study period are 
temperature, pH, alkalinity, turbidity, electrical conductivity (EC), salinity, total 
suspended solids (TSS), total dissolved solids (TDS), dissolved oxygen (DO), ammonia 
nitrogen (NHɜ-N), Chloride (Cl), zinc (Zn), hardness as magnesium (Mg) and calcium 
(Ca). The results showed that most of the physicochemical parameters varied during 
monsoon seasonal variation as pH mean values varied from 5.95- 6.57 mg/L during pre-
monsoon and monsoon season. Alkalinity values were varied from10.77- 12.12 mg/L, 
while salinity values never affected by seasonal changes. TDS values varied from 45.26-
47.01 mg/L. The lowest TSS value was in post monsoon (0.92 mg/L) while the highest 
value was in monsoon (1.05 mg/L). DO was (7.11mg/L) in pre-monsoon, (7.29 mg/L) in 
monsoon) and (7.53 mg/L) during post-monsoon. Cl varied from 0.30-0.07mg/L during 
monsoon seasonal changes and the lowest value was during post-monsoon (0.06 mg/L). 
Zn values varied from 0.05-0.06 mg/L. NHɜ-N value was the highest (0.13mg/L) during 
post monsoon while the lowest during monsoon (0.03mg/L) and 0.12mg/L during pre-
monsoon. Magnesium mean values varied from 0.44- 1.03 mg/L while calcium was the 
highest values during the pre-monsoon (1.02 mg/L) and the lowest during the post-
monsoon (0.57) mg/L. The P values were below 0.05 and that shows a variation effect of 
monsoon season on the physicochemical parameters. Microbiological rainwater quality 
was assessed during monsoon seasonal changes for both widely well-known bacteria of 
Escherichia coli (E. coli) and total coliform as the results showed a significant variation 
in microbiological water quality during seasonal changes and the range of total coliform 
was 35.8- 616 MPN/100 mL and (P < 0.001) while E. coli range was 0-16.3 MPN/100 
mL and the (P < 0.001). In general, the physicochemical parameters of the rainwater 
samples results were within the Malaysian Drinking Water Quality Standards and World 
Health Organization for drinking water requirements. The microbiological parameters 
results were above the drinking water quality standards and the rainwater samples were 
contaminated with both bacteria of E. coli and total coliform. A proper treatment was 
applied to remove the bacteria contamination by using affordable treatment of sodium 
hypochlorite solution with specific contact time and different doses to maintain the 
optimum dose of 4.0 mg/L that complies with the limits to provide an effective removal 
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